Tracheal gland mucous cells stimulated in vitro with adrenergic and cholinergic drugs.
To determine the responsiveness of tracheal mucous cells to adrenergic and cholinergic stimulation, we analyzed changes in their structure induced by neurotransmitter-like agonists. Ferret tracheal rings were exposed for 30 min in vitro to one of the following: phenylephrine, isoproterenol, or bethanechol (all at 10(-5) M), in the presence of absence of appropriate antagonists. Electron microscopy and morphometric analysis revealed that the volume density of mucous cells (Vvmc, i.e. the space occupied by mucous cells in the submucosa) significantly decreased, and the surface density of mucous cell apical membrane (Svam) increased in response to isoproterenol and bethanechol but not to phenylephrine. In metabolic labeling experiments, the morphological changes were accompanied by secretagogue-evoked release of 35S-labeled macromolecules. Taken together, these data suggest that tracheal mucous cells secrete 35S-labeled macromolecules in response to beta-adrenergic and muscarinic agonists by an exocytotic process that involves a reduction in cell size.